Introduction: Sport participation may reduce the risk of obesity in children and it is important to understand why some children participate in sport while others do not. The purpose of this study was to determine if factors such as sex, anthropometry or birth date predict team sports participation in 9-11 year olds.
Introduction
Childhood obesity is the result of a complex interaction of multiple behavioural, biological and environmental factors that adversely impact long term energy balance. 1 The prevalence of childhood obesity remains high, and there are regional differences in both the level of obesity and rates of increase that have occurred over time. 2 Lifestyle behaviours such as physical activity and dietary intake have been associated with childhood obesity in many countries. The extent to which differences in lifestyle behaviours predict childhood obesity may not be the same across all regions of the world. 3 One explanation for these regional differences may be that lifestyle behaviours are complex, and are affected not only by individual characteristics, but also higher-order factors such as local and national policies, the physical or built environment, numerous behavioral settings and domains, and local cultures. 4 It is generally accepted that physical activity (PA) confers benefits to psychosocial health, functional ability and general quality of life in both children and adults. PA is an effective countermeasure for overweight and obesity. 5 6 Leisure-time PA is one domain of PA, and team sport is one type of leisure-time PA that is organized and usually competitive. 7 Moreover, participation in sport offers children a potential means of obtaining recommended levels of physical activity. 8 9 In view of this, it is important to understand why some children participate in sport while others do not. 9 To date, factors such as socio-economic status, weight, sex, parent's involvement, place of birth, and birth date have been associated with sport participation. [10] [11] [12] For example, Canadian children born in the 2 nd and 3 rd quarter of the year were overrepresented in ice hockey teams, whereas children born in the last quarter were significantly underrepresented in teams. 12 These studies have been mostly been conducted in developed countries, and there is a paucity of data on factors that are associated with team sport participation in lower and middle-income countries.
South Africa is a lower to middle income country with rising childhood obesity levels. Data indicates that 2.7%-4.5% of 6-to 9-year-old South African children are overweight and obese, with the level of overweight and obesity higher for girls than boys, and higher in urban areas compared to rural. 6 13 Given growing concern for childhood obesity in a lower to middle income country like South Africa, and the potential benefits of PA through sport participation, the purpose of this study was to determine if factors such as sex, anthropometry or birth date predict team sports participation in 9-11 year olds.
Methods
The present study used data from the South African site of the International Study of Childhood Obesity, Lifestyle and the Environment (ISCOLE). ISCOLE is a multi-national cross-sectional study conducted in 12 countries (Australia, Brazil, Canada, China, Colombia, Finland, India, Kenya, Portugal, South Africa, United Kingdom, United States) from five major geographic regions of the world (Europe, Africa, the Americas, South-East Asia and the Western Pacific). The primary aim of ISCOLE was to determine the relationships between lifestyle behaviours and obesity in a multi-national study of children, and to investigate the influence of higher-order characteristics such as behavioral settings, and the physical, social and policy environments, on the observed associations within and between countries. The study design and methods used for data collection are described in more detail elsewhere. 1 The overarching ISCOLE protocol was approved by the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Participants
The recruitment goal of ISCOLE was to enroll at least 500 children, gender balanced, with a mean age of 10 years from each of the 12 study sites. In South Africa, data were collected from 550 children, 59% girls, from 20 schools, with a mean age of 10.3±0.7 years. Schools were randomly selected according to socio-economic status (SES). Schools are classified into quintiles by the Western Cape Education Department according to the SES of the surrounding neighbourhood, with quintile 1 representing the lowest SES and quintile 5 the highest. At least 4 schools were randomly selected from each stratum for a total of 20 schools.
Measurements
The ISCOLE protocol includes data collected from several objective and subjective sources, including the children, their parents, school administrators, and direct observations of the school environment by trained ISCOLE staff. Only variables pertaining to this paper will be described.
Anthropometry
A battery of anthropometric measurements was taken according to standardized procedures. Stature was measured without shoes using a Seca 213 portable stadiometer (Hamburg, Germany), with the participant's head in the Frankfort Plane. Stature was measured with participant standing fully erect, feet together, and at the end of a deep inhalation, and sitting height was measured while seated on a table with legs hanging freely and arms resting on the thighs 14 . Waist circumference was measured at the end of gentle expiration with a non-elastic tape held midway between the lower rib margin and the iliac crest. 15 Mid-upper-arm circumference was measured on the right arm using a nonelastic tape held midway between the acromion and olecranon processes, with arm hanging loosely at the side of the body. 14 Each measurement was repeated, and the average used for analysis (a third measurement was obtained if the first two measurements were greater than 0.5 cm apart and the average of the two closest measurements was used for analysis).
The participant's body mass (kg), and percentage body fat were measured using a portable Tanita SC-240 Body Composition Analyzer (Arlington Heights, IL) after all outer clothing, heavy pocket items and shoes and socks were removed. Two measurements were obtained, and the average was used in analysis (a third measurement was obtained if the first two measurements were more than 0.5 kg or 2.0% apart, for body mass and percentage fat, respectively, and the closest two were averaged for analysis). Body mass index (BMI) was derived from weight and height (kg/m 2 ), and thereafter BMI percentiles based on World Health Organisation (WHO) reference data. 16 
Team Sport Participation
Several physical activity and sedentary behaviour questions that originated from the U.S. Youth Risk Behavior Surveillance System 17 were included on the questionnaire administered to the children; one of these was whether the child participated in team sport within the last 12 months.
This was a binary variable regarding yes/no participation in team sports; which was the response to the question: 'During the past year, did you do any of these activities? Sports Team'. This was defined as all practice and performance in formal team sports at a club or school.
Pubic involvement
The public was not directly involved in the design of this study.
Data Analysis
Descriptive statistics are reported as mean ± standard deviation for continuous variables, and between-group comparisons made using an independent t-test. For categorical variables, chi-square tests were used. Logistic regression was used to determine whether anthropometric measurements 
and birth date predicted team sport participation. The logistic regression was extended to a multilevel logistic regression because measurements and responses may have varied across schools. A null model without the predictors was fitted to the data to compute the intraclass correlation coefficient to estimate the variance accounted for by school effects on team sport participation. Thereafter, a model with sex, height, weight, waist circumference, mid-arm circumference, birth month, and school SES quintile as predictors in the fixed-effects part of the model, and school in the random-effects part of the model, was computed. For the multi-level logistic regression, coefficients and odds ratios (OR) are reported for each predictor, with the estimated standard deviation reported for the random intercept. All analyses were performed using Stata 12 (StataCorp, Inc), with the level of significance set at p < 0.05.
Results
Fifty-four percent (n=295) of children in the study sample participated in a sports team over the last 12 months (note, only 540 children completed the sports team participation question). Of the 295 children that participated in team sport, 53% were boys. Of the 245 children that did not participate in team sport, 75% were girls. The association between team sport participation and gender was significant (Chi 2 (1) = 42.28, p<0.001, n=540). Waist circumference (cm) (team sport participators 61.5±8.4 vs non-sport participators 63.1±9.7, p<0.05), and body fat % (20.0±7.5 vs 21.9±8.3, p<0.01), were significantly different between children that participated in team sport and children that did not participate in team sport. The association between sport participation and birth date (born within the 1 st or 2 nd half of the year) was significant (Chi 2 (1) = 5.19, p<0.05). Forty-eight percent (n=142) of sport participating children were born within the first 6 months of the year. For non-sport participators, 62% (n=151) where born in the last 6 months of the year.
The intra-class correlation coefficient for the null model for school was 0.07 (7%). Team sport participation was significantly associated with sex and waist circumference. In this sample, primary
school girls had a 69% less likelihood (OR=0.31, 0.19-0.49, p<0.001, n=528) to participate in team sport, when compared to their male counterparts. For every cm of waist circumference, the odds ratio for participating in team sport was 0.94 (0.88-1.00, p<0.05, n=528).
Discussion
The purpose of this study was to determine if factors such as sex, anthropometry or birth date predict team sports participation in 9-11 year olds. Fifty-four percent of children in the study sample States participated in sport. 10 In studies using the Physical Activity Report Card, most countries seem to cluster around 40-59% of children ("C" grade) participating in organized sport. 19 In all of the above studies, details of the quality, frequency, duration, intensity, context, type of sport etc., are lacking, also highlighting a caveat of the current study.
In the current cohort of children, girls were 68% less likely to participate in team sport compared to boys. This is not surprising, as previous work on sport participation between boys and girls have reported similar findings. For example, in an English cohort of 9-10 year olds, sport participation was over 20% higher in boys than girls. 11 In an effort to understand the constraints that prevent adolescents from partaking in sport, Casper et al. (2011) found girls rated accessibility, knowledge, partners, and psychological constraints significantly higher than boys. 10 In another study, girls' selfperceptions with respect to self-image and stereotyping, seem to be a major factor in discouraging girls from taking part in sport. 20 In a South African adolescent cohort, girls reported 'loss of
interest', 'study disturbance', 'lack of transport' and the fact that they felt they were 'not good enough to participate in sports' as the strongest barriers to sport participation. 21 The association between waist circumference and team sport participation can be interpreted in two related ways. Children participating in team sport either have a leaner waist circumference as a result of partaking in sport or, it may be that leaner children are more likely to choose to play sport.
The inverse relationship between waist circumference and team sport participation in this study corroborates studies where waist circumference was inversely related to structured PA, 22 and physical fitness. 5 Without information on the level of competition, the quality or frequency of sports team participation, and the nature of team selection, it is difficult to evaluate any causal association.
A larger proportion of children that participated in team sport tended to be born within the first 6 months of the year, whereas those that did not participate in team sport were more likely to be born in the latter part of the year. This finding is in support of the current literature on the effect of birth date on sport participation. 23 The typical explanation for the relative age effect in sport is that children, who are relatively older within an age-grouping year, are physically more mature. This physical maturity is then mistaken for sporting ability. 12 Recently however, Wattie et al. (2015) argued that it is the product of the interaction of birth date with other individual constraints (for example, sex, size, maturity), task constraints (for example, participation level, physicality of the sport) and environmental constraints (for example, grouping policies, popularity of the sport, coach) that brings about the difference in sport participation (and success) between individuals born at different times of the year. 24 This study is not without limitations. Team sport participation in this study was measured using a binary variable -yes/no to a question on team sports participation during the last year. As 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 mentioned earlier, details of the quality, frequency, duration, intensity, context, and type of sport would provide much more insight into team sport participation in children.
In conclusion, just over 50% of 9-11 year olds in South Africa participated in team sports. This finding is not different to studies in more developed countries, or countries with greater social equity. In addition, girls are less likely to participate in team sport, which may be explained by factors such as accessibility, knowledge, partners, and self-perception. Waist circumference was significantly associated with team sport participation, where leaner children participated in team sport more frequently, which highlights an additional concern for overweight and obese children. A larger proportion of children that participated in team sport tended to be born within the first 6 months of the year, which supports current literature on the association between birth date and sport participation in children. Future work in this area should investigate details of the quality, frequency, duration, intensity, context, and type of sport when measuring sport participation in children. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
What is known about the subject?  Physical Activity is an effective counter-measure for overweight and obesity.
 Sport participation offers children a potential means of obtaining recommended levels of physical activity.  Factors such as socio-economic status, weight, sex, and birth date have been associated with sport participation in developed countries.
What this study adds
 Over 50% of 9-11 year olds in South Africa participated in sport.
 Girls were 68% less likely to participate in team sport compared to boys. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 of 6-to 9-year-old South African children are overweight and obese, with the level of obesity higher for girls than boys. 3 Given the growing concern for childhood obesity in lower to middle income countries like South Africa, and the potential benefits of PA through sport participation, the purpose of this study was to determine if factors such as sex, anthropometry or birth period are associated with team sport participation in 9-11 year olds.
The study used data from the South African site of the International Study of Childhood Obesity, Lifestyle and the Environment (ISCOLE), a multi-national cross-sectional study conducted in 12 countries. The study design and methods for data collection are described in detail elsewhere. 1 The ISCOLE protocol was approved by the Pennington Biomedical 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Just over 50% of 9-11 year olds in South Africa participated in team sport. This finding is similar to studies in more developed countries. 4 5 Girls are less likely to participate in team sport, which may be explained by factors such as accessibility and self-perception. 6 Waist circumference was significantly associated with team sport participation, where leaner children participated in team sport more frequently. With that said, it is unclear whether children participating in team sport have a leaner waist circumference as a result of sport participation or leaner children are more likely to choose to play sport. Future work in this area should investigate details of the quality, frequency, duration, intensity, context, and type of sport when measuring sport participation. 
Pubic involvement
